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(54) IMAGE PICKUP OPTICAL SYSTEM AND LIGHT QUANTITY CONTROLLER USING 
INTERFEROMETRIC MODULATION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a shutter 
device and a color separating device which use an 
interferometric modulation(IMOD) device. 
SOLUTION: A light beam which is made incident on 
the IMOD device 7 through an optical system is 
separated at high speed into reflected light beams 
(red, green, and blue) of particular wavelengths by 
driving the reflector of the IMOD device 7. The IMOD 
device 7 may be formed of a single pixel or 
constituted into a panel composed of pixels. The light 
intensity from the IMOD device 7 is put into a 
storage device 13 such as a frame memory. Once 
one set of red, green, and blue beams is taken in, the 
three colors are mixed. The IMOD device 7 and 
storage device 13 are synchronized with each other. By this method, the same effects as a 
three-plate system can be obtained although the constitution is of a single-plate type. This 
elements are more small-sized and lightweight than a cross dischroic prism which is used 
normally as the three-plate type. 
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Partial Translation A 

(From page 3, column 3, line 32 to column 4, line 14) 

[Embodiment of the Invention] An embodiment of the present invention will be now 
described with reference to the drawings. FIG. 1 illustrates a main structure of a 
portion proximity of one pixel structure of an interference modulation (I MOD) element in 
a first embodiment. The element actually has a number of the structures. Reference 
numeral 1 denotes a substrate glass, incident light permeates through the substrate 
glass. Each of reference numerals 2-4 denotes a dielectric layer or a thin film of a 
metal layer. An optical resonance layer 5 is formed of these layers whose thicknesses 
are appropriately set. Reference numeral 6 is a reflector. Distance T between the 
optical resonance layer 5 and the reflector 6 is changed by a driving structure which is 
not shown in the drawing. By changing distance T, the characteristics of tight 
absorption and light reflection are changed. Thereby, an image is displayed. 
[001 3] Unlike incident light, reflected light is emitted out from the substrate glass 1 . 
When distance T is controlled in such a way that light is absorbed, reflectivity is 
lowered and "black" is displayed as an image. When distance T is controlled in such 
a way that all of red, green and blue light are reflected, the three colors overlap and 
"white" is displayed. Since the reflector 6 is driven by electrostatic force, remarkably 
high-speed operation is possible. 

[001 4] If the feature of the interference modulation (IMOD) element, which takes 
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"black" as absorption of light (no reflection) and "white" as reflection of light, is 
combined with the feature enabling high-speed operation, the IMOD element can be 
used for a reflective-type optical amount controlling mechanism of an image pick-up 
optical system, such as a camera. This is explained in FIGS. 2 and 3. In FIGS. 2 
and 3, reference numeral 7 denotes the interference modulation (IMOD) element, in 
FIG. 2, all light is reflected and "white" is displayed. In FIG. 3, all light is absorbed 
and "black" is displayed. To make the condition of the IMOD element easy to 
understand, the IMOD element 7 in FIG. 2 is white to show a reflective condition. The 
IMDO element in FIG. 3 is black to show a noneffective condition. Reference 
numeral 8 shown in FIGS. 2 and 3 is an imaging screen, such as a film, a CCD, and a 
CMOS sensor. 
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